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摘要 
占地球陆地面积不到 0.4%的红树林是最具生产力的沿海海洋生物群落之一。
红树林能够长时间地储存碳，其碳封存的能力超过每年每公顷 4吨，是应对气候变
化和全球变化的极为重要的自然生态系统。同样地，红树林也对中国的社会、经济
和生态系统起着极为重要的作用。然而，在发展规划过程中，红树林的这些作用却
被忽视了。过去几十年，中国大量的红树林被砍伐用于发展农业、水产养殖、旅游
等以便满足海岸带地区的发展。由于现有的金融机制无法准确地衡量红树林生态系
统的经济效益包括非市场价值，从而导致在决策上无法很好地的保护和修复红树林。
本文通过采用综合的评估方法，根据边际减排成本评估得出中国红树林蓝碳的货币
价值在 4.55-86.49 亿美元之间，平均值为 34.69 亿美元，碳的社会成本在 0.75-
55.63 亿美元之间，平均值为 14.62 亿美元。根据中国国家碳交易计划的市场价格
估计红树林的蓝碳价值为 1.77 亿美元（10.97 亿元人民币）。然而，在中国并非所
有的红树林都得到了有效的保护。因此，为了支持决策发展，本文通过决策分析从
国际、国家和地区水平来分析比较红树林蓝碳保护、修复和管理的价值。在国际层
面上，《联合国气候变化框架公约》提供了三个关于红树林蓝碳的最佳政策选择方
案，分别是减少毁林和森林退化造成的排放计划、清洁发展机制和国家减排行动。
尽管这些机制为红树林蓝碳提供了潜在的政策解决方案，但是本文认为在将蓝碳纳
入减排方案之前，需要在蓝碳的社会经济价值和和环境因素方面加强科学研究和数
据收集。 
为了支持地区水平的政策执行，本文运用综合的分析方法根据 5%和 11%的贴
现率来计算红树林蓝碳保护的价值。通过分析得出中国应该要增加红树林的修复成
本以减少碳的成本，最佳的方案就是到 2020 年在全面保护现有红树林的基础上再
增加 20%的红树林面积。如此多的红树林将确保中国在 2020年减少大约 5500万吨
的二氧化碳排放量，实现经济净效益 53.82亿元。 
本文最后在 5%和 11%贴现率的基础上分析了每一情景方案的效益增加值。分
析结果表明如果在全面保护现有红树林的基础上再增加 20%的红树林面积，那么
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xii 
 
在 2020 年二氧化碳的排放量将额外减少 1400 万吨，实现经济净效益增加值 1.69
亿美元（10.36亿元人民币）。 
本文最后建议需要进一步加强科学研究并开发出易于被中国主要的利益相关者
理解和运用的红树林保护和管理技术。此外，还应该制定和执行更为严格的政策从
而确保红树林生态系统得到更加有效的保护，并建立更多的红树林自然保护区以防
止红树林进一步遭到破坏。 
 
关键词：定价；蓝碳；中国；政策；保护  
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Abstract 
On our planet, mangroves are among the most productive coastal marine biomes 
occupying less than 0.4 percent (%) of the global land coverage. The ability of mangrove 
to sequester over four tons (t) of carbon (C) per hectare (ha) per year and store it for long 
periods of time makes them viable important natural ecosystems to combat climate 
change and global warming. Mangrove forests in China play an important social, 
ecological and economic role to the community well being both directly and indirectly, 
however over the last decade China has lost over 201,734 hectares of mangrove forests 
mainly to, coastal development, agriculture, aquaculture, tourism and shrimp farming. 
The economic benefits such as, the non-market values (carbon sequestration) from 
mangroves ecosystems cannot be easily captured within the existing financial 
mechanisms thus leading to undervaluation and poor decision making regarding 
conservation and restoration. This study seeks to evaluate and capture the true price value 
of China’s mangrove blue carbon in the existing market mechanisms to help create strong 
incentives for their management and conservation. Through a comparative analysis of the 
valuation methods, the monetary value of China’s mangrove forests ranged from 
USD$ 455 million to USD$ 8,649 million (mean value: USD$ 3,469 million) using 
marginal abatement costs which yielded the highest mean estimates, the social cost of 
carbon ranged from USD$ 75 million to USD$ 5,563 million (mean value: USD$ 1,462 
million). Using the market prices under the national pilot carbon-trading scheme of China 
we estimated the monetary value of blue carbon at USD$ 177 million (¥ 1,097 million). 
According to literature review not all mangrove forests are under conservation, to support 
policy development we carried out a policy analysis to determine the value of mangrove 
blue carbon conservation, restoration and management in China at international, national 
and local levels. Under the international policy option our study concluded that the 
United Nations Framework Convention on Climate change provided three best options 
for mangrove blue carbon under Reducing Emissions from Deforestation and Forest 
Degradation-plus (REDD+), Clean Development Mechanism (CDM) and Nationally 
Appropriate Mitigation Actions (NAMAs) financial frameworks, however despite the 
potential window they provided we identified that more scientific research and data 
collection on the economic, social and environmental aspects of blue carbon have to be 
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collected before  blue carbon can be incorporated. Under the national level we identified 
that blue carbon can be included under the existing national pilot carbon emission-trading 
scheme as a cap and trade.   
To support policy implementation at the local level we carried out a comparative 
analysis to determine the value of mangrove blue carbon conservation and management 
by applying 5% and 11% discount rates we concluded that China should increase its 
mangrove restoration costs to reduce the cost of carbon in the year 2020 by adopting a 
more ambitious high scenario which included a proposition of 100% conservation of the 
existing (E) mangroves plus 20% restoration of mangrove in potential (P) mangrove 
habitat. At this point level mangroves in China will be able to avoid carbon dioxide 
emissions into the atmosphere by approximately 55 million tons with a net economic 
benefit of ¥ 5,382 million by the year 2020.  
In our final assessment, we analyzed the value added from each scenario based on a 
5% and 11% discount rate, our results showed that if we conserve all the area outside 
conservation (100% E) and restore (plant) 20% in potential mangrove habitat area, the 
value added for taking the high scenario option in carbon dioxide emissions reduced from 
the atmosphere will be 14 million tons with a net added benefit value of ¥ 1,036 million 
(USD$ 169 million) by the year 2020. 
As final a recommendation for future study this paper stressed the need for further 
scientific research and development of conservation and management techniques that 
could be easily understood and applied by the major stakeholders in China. Strict policies 
should be developed and enforced to ensure strict observation and management of 
mangrove marine ecosystems effectively and more mangrove nature reserves have to be 
established in order to prevent further degradation and destruction of mangroves. 
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Chapter 1: Introduction 
Human activities are constantly impacting today’s environment, coastal marine 
biomes for example, salt glades, mangroves and sea grass meadows are being destroyed 
at unprecedented rate through agriculture, urban development, aquaculture, marine 
explorations among others. On a global scale human activities are giving rise to the 
greenhouse gas effect (GHG) effect that is leading to climate change.  
Curtailing these GHG has become one of the major discussion points in science 
today (Nellemann and Corcoran, 2009). Marine Coastal ecosystems are associated with a 
number of critical functions that make them unique for example, provision of habitat for 
marine species, water purification, shoreline stabilization, carbon sequestration among 
others and yet despite all this they have been greatly under looked and undervalued 
(Barbier, 2007). However their ability to capture and store large amounts of carbon for 
long periods of time has greatly highlighted their importance in the global carbon cycle. 
Mangroves capture and sequester 50%-70% of carbon destroying mangrove ecosystems 
and other coastal marine biomes such as, salt marshes and sea grasses will put the global 
environment at the risk of the GHG effect and eventually climate change (Murray et al., 
2011). Studies show that between 114-328 tons of carbon dioxide per year is stored and 
sequestered (Laffoley and Grimsditch, 2009) and when these marine ecosystems are all 
put together globally they would boast about 11.5 billion tons of carbon dioxide per year 
(Siikamäki et al., 2012).  
The big problem is that mangroves are disappearing at an alarming rate, today their 
global coverage stands at a mere 139,170 square kilometers (km²). Current studies put the 
total carbon stock at 24 billion tons of carbon dioxide (Siikamäki et al., 2013). Despite 
the number of benefits, many planners and bureaucrats have tended to view mangroves as 
eyesores and wastelands leading to exploitation and degradation for commercial and 
coastal development. According to UNEP (2014) findings, the economic cost in damages 
incurred due to the destruction of carbon stocked mangrove ecosystems was estimated at 
USD$ 42 billion annually.  
The emergence carbon markets will help understand the real climatic, monetary and 
social values that can be gained from this unique ecosystem that we cannot do away with. 
This study seeks to evaluate and capture the true price value of China’s mangrove blue 
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